INTRODUCTION
============

With the advent of the antiretroviral therapy, there was a reduction in mortality and morbidity caused by HIV/AIDS, and the disease has become a chronic condition[@B17]. However, it remains a significant public health problem on a global scale[@B01]and its mortality rates are still used to identify it as such[@B10]. Despite its importance, mortality rates seem limited because such an indicator does not infer the reduction in quality of life caused by HIV/AIDS. Therefore, it has been considered inappropriate for measuring the health of a population[@B09].

In recent decades, the burden of disease has been investigated, which is nothing more than aggregating, in a single indicator, the data on mortality and morbidity generated by a disease or health condition. This health indicator is termed disability-adjusted life years (DALY)[@B12]. One DALY represents one year of healthy life that is lost or lived with disability. This is an indicator that seeks to measure simultaneously the impact of mortality and health problems affecting the quality of life of individuals. It is defined as the sum of the number of years of life lost (YLL) prematurely, and the number of years lived with disability (YLD). Based on this premise, the burden of disease calculation has shown to be a more comprehensive indicator for measuring the burden that HIV/AIDS contributes to society, thus providing a better basis to guide fundamental improvements in the health system.

The Santa Catarina State reported 2,298 cases of HIV among adults in 2011. The incidence rate in 2011 was 36.4 cases per 100,000 inhabitants of both sexes, and the city of Tubarao ranked 35^th^ nationally in the number of AIDS cases and 13^th^ in the Santa Catarina State, with an incidence rate of 40.1/100,000 inhabitants[@B03]. A study on the epidemiological profile of patients with HIV treated in this municipality in 2010 revealed that the average age was nearly 40 years and there was predominance of men (57%), and in accordance with the criteria for the disease notification, 45.2% of these patients had AIDS. In addition, 50% had detectable viral loads and 64% were on antiretroviral therapy. In that study, the incidence rate was higher among Caucasians than among other racial and ethnic groups, and also higher among those with less education. Sexual contact was the main mode of transmission[@B15]. Literature data on burden of disease caused by AIDS is scarce in Brazil. To date, the burden of AIDS in the Brazilian municipalities is unknown. The aim of this study was to estimate the burden of disease due to AIDS at a municipal level, namely in Tubarao, Santa Catarina State, Brazil. The city of Tubarao is located in the southern region of the Santa Catarina State, 133 km from the State capital. The estimated population was 96,529 inhabitants in 2009. Santa Catarina is famous for its ceramics and tourism, centering on thermal spas[@B05].

METHODS
=======

In 2009, an observational epidemiological study with an ecological design was conducted on data and notifications of deaths from AIDS. Inclusion criteria were deaths and reported AIDS cases of individuals, both children and adults, living in the municipality of Tubarao, Santa Catarina State, in that year. The year of 2009 was chosen because, at the time of the data collection, it was the latest year for which there were available consolidated data on the Mortality Information System (SIM).

The survey followed the method for burden of disease study, carried out for Brazil as a whole[@B06]. The Mortality Information System (SIM), available at www.datasus.gov.br (retrieved on November 15^th^, 2012) was used to collect data on the number of AIDS-related deaths in 2009. AIDS-related deaths (ICD 10: B20 to B24) were included as the primary or secondary cause. The Information System for Notifiable Disease (SINAN) was used to collect data of morbidity of individuals confirmed as AIDS cases in 2009. Operations were double-checked to avoid possible duplication of cases. Thus, each case was counted only once. Deaths from AIDS were reported to the SIM, whereas AIDS cases were notified to the SINAN. Similarly to the Study of Global Burden of Disease in Brazil, an addition of 50% incident cases was made to compensate for possible underreporting[@B06].

**Calculation of the mortality indicator - YLL:**The YLL was calculated as the difference between age at death and the parameters used in the study of burden of disease in Brazil, i.e. life expectancy at birth, as in Japan, which is 80 years for men and 82.5 years for women. The use of a standardized life expectancy rate allows for international comparability. A discount rate of 3% was applied to years of life lost in the future[@B06]. Thus, future years suffered from the effect of the discount rate so that each year of healthy life lost was recorded as 97% of the previous year, and so on.

**Morbidity indicator calculation - YLD:**The number of years lived with disability (YLD) was estimated by multiplying the weight of the disability and its duration, using incident cases. In studies of burden of disease, the value of time lived with a non-fatal health situation or disability is called \"disability weights\"[@B12]. The weight of disability (0.167) recommended by the World Health Organization for AIDS[@B18] was used. The weight used was that one given to cases under treatment. All cases were regarded as \"under treatment\". The mean disease duration was set at 108 months[@B08].

**Disease burden calculation - DALY:**A DALY is equal to the sum of YLL and YLD. The number of years of life lost (YLL), YLD and DALY rates were calculated per 100,000 inhabitants, for each age group/gender strata. For that purpose, information about residents in the municipality in 2009 was collected, estimated by gender and age group, according to the Brazilian Geography and Statistics Institute - IBGE\'s preliminary population total estimates for intercensus years available at www.datasus.gov.br (retrieved on November 15^th^, 2012). Given that age information was disaggregated, the subjects were classified into nine age groups, according to the methodology used by the burden of disease study in Brazil[@B06], i.e. \< 1 year, 1-4 years, 5-14 years, 15-29 years, 30-44 years, 45-59 years, 60-69 years, 70-79 years, and 80 years or older.

**Ethical implications:**This study used data from official health data systems available in the public domain, with no ethical breaches.

RESULTS
=======

A total of 131 records regarding AIDS were analyzed in the municipality of Tubarao in 2009, of which 21 (16%) were deaths and 110 (84%) reported cases.

Among the surveyed subjects, 468.8 YLLs were estimated, which generated a rate of 485.6 YLLs/100,000 inhabitants. The YLL found for males was 304.7, which generated 652.1 YLLs/100,000 men, whereas for females, the YLL found was 164.1, which generated a rate of 329.5 YLLs /100,000 women. The mean age at notification was 38.8 years (SD = 9.2), and the mean age at death was 43.0 years (SD = 12.4).

Among males, the age group of 30-44 years was the most affected, with 1,393.6 YLLs/100,000 men at that age group, followed by the age group of 45-59 years, with 887.3 YLLs/100,000 men at that age group. Among females, the age group of 60-69 years was the most affected, with 1,292.46 YLLs/100,000 women at that age group, followed by the age group of 45-59 years, with 635.35 YLLs/100,000 women at that age group, as shown in [Figure 1](#f01){ref-type="fig"}.

Fig. 1- Distribution of years of life lost (YLL) rates per 100,000 inhabitants according to age and gender. *Tubarão,*Santa Catarina State, 2009.

In total, 103.7 YLDs were estimated, which generated a rate of 107.4 YLDs/100,000 inhabitants. Among males, the number of YLDs was 60.1, which generated a rate of 128.7 YLDs/100,000 men, whereas among females, it was 43.6 YLDs, generating a rate of 87.5 YLDs/100,000 women.

Among males, the age group of 30-44 years was the most affected, followed by the age group of 45-59 years, with 316.6 and 201.1 YLDs/100,000 men at those age groups, respectively.

Among females, the age group of 30-44 years was the most affected, followed by the age group of 45-59 years, with 242.6 and 75.9 YLDs/100,000 women at those age groups, respectively, as shown in [Figure 2](#f02){ref-type="fig"}.

Fig. 2- Distribution of years lived with disability (YLD) rates per 100,000 inhabitants according to age and gender. *Tubarão,*Santa Catarina State, 2009.

In total, 572.5 DALYs were estimated, which generated a rate of 593.1 DALYs/100,000 inhabitants. Among males, the number of DALYs was 364.8, which generated a rate of 780.7 DALYs/100,000 men, whereas among females it was 207.7 DALYs, which generated a rate of 417.1 DALYs/100,000 women.

Given that the DALY is the sum of YLL and YLD, we observed again that, among males, the age group of 30-44 years was the most affected, with 1,712.9 DALYs/100,000 men at that age group, followed by the age group of 45-59 years, with 1,088.4 DALYs/100,000 men at that age group. Among females, the age group of 60-69 years was the most affected, with 1,292.5 DALYs/100,000 women at that age group, followed by the age group of 45-59 years, with 711.2 DALYs per 100,000 women at that age group, as illustrated in [Figure 3](#f03){ref-type="fig"}.

Fig. 3- Distribution of disability-adjusted life years (DALY) rates per 100,000 inhabitants according to age and gender. *Tubarão,* Santa Catarina State, 2009. DALY/100,000 population

DISCUSSION
==========

This study showed that there were 21 AIDS-related deaths and 110 notifications of AIDS cases in the municipality of Tubarao in 2009. The year 2009 was marked in Santa Catarina by a peak of AIDS-related mortality rate with 615 deaths and a mortality rate of 10.0/100,000 inhabitants. Men had double the mortality rate compared to women, and Tubarao was among the 11 municipalities in the State with the highest mortality rates[@B16]. Possible causes for this increased mortality include early diagnosis failures, lack of adherence to treatment, antiretroviral treatment regimens, inadequate prophylaxis, difficult access to medical care, and characteristics of opportunistic diseases in the Santa Catarina State[@B13].

The burden of AIDS in Tubarao generated rates of 485.6 YLLs/100,000 inhabitants, 107.4 YLDs/100,000 inhabitants, and consequently, 593.1 DALYs/100,000 inhabitants. In addition to the obvious relevance of this information at the local, State and national levels, these results allow the comparison of data between countries because the study has used internationally consolidated methods for burden of disease studies.

The burden of disease indicators are appropriate for health planning at a municipal level because they allow researchers to make comparisons, they provide valuable information for public health policymakers, based not only on mortality rates but also on the impact generated by the non-fatal cases. These parameters enable direct interventions to improve the quality of health care for specific groups, such as individuals living with HIV.

As soon as the importance of using close-to-reality data for planning health actions at a municipal level is understood, it will be possible to move on to the analysis of the behavior of the used indicator. It was found that both, the YLL and YLD rates, were much higher among men than women, resulting in higher levels of burden of AIDS in men. This finding is consistent with those found in other countries[@B01] ^,^ [@B08]. Moreover, data from the Brazilian literature, although not so recent, indicated that the level of AIDS burden was higher among men than women[@B06]. Similarly, in 2009, data from the Santa Catarina State also indicated that the level of AIDS burden was higher among men than women[@B07]. However, due to the progressive reduction in the disease male/female incidence ratio over the last few years, it has been stated that AIDS is undergoing a feminization process[@B04]. In Tubarao, an epidemiological study conducted in 2010 showed that the infection was predominant among men (57%)[@B15]. Therefore, regional and State gender-related differences must be taken into account.

The analysis of the burden components revealed that the YLL indicator, which reflects mortality, accounted for 81.9% of DALYs. As it can be seen, AIDS-related mortality still poses a high burden to the local community. Indeed, the years lost due to premature death are quite high for the general population. Some studies show that YLL is 77.5% in Santa Catarina[@B07], and 75.2% in the world[@B09]. Mortality rates have reduced in Brazil, especially after the introduction of the universal free distribution of antiretroviral drugs. However, mortality remains high, and Santa Catarina is one of the Brazilian States with the highest rates[@B14]. This finding shows how AIDS generates early mortality at a municipal level. These data are relevant not only for the clear perception of its high dimension within the Santa Catarina State, and the country, but mainly help to boost the generation of effective control policies and preventive education programs.

Economic, social and cultural inequalities are everywhere in the world. They are factors that directly interfere with the specific vulnerability of these populations to HIV/AIDS infection. A study by SCHUELTER-TREVISOL *et al.* showed that AIDS prevalence was higher among poor educated individuals in Tubarao in 2010[@B15]. In this context, the education level is closely linked to vulnerability issues, given that it affects the degree of information. Besides education, unsafe sex and drug use must be considered, because these are frequent forms of HIV transmission in Tubarao[@B15]. Accordingly, a study that assessed adherence to antiretroviral therapy in Tubarao showed that the diagnosis of opportunistic diseases is one of the factors associated with adherence to treatment[@B02]. A higher adherence to treatment in advanced stages of the disease is accompanied by a high risk of mortality and may represent a greater burden of disease because of the late onset of treatment.

Years lived with disability, represented by the YLD component that determines indirectly the loss of quality of life, although having the lowest rate in the burden of disease cannot be overlooked. This is particularly important because the age group of 30-44 years was the most affected both in men and women, when people are living the most productive years of their lives. Living with AIDS disabilities in this stage of life can lead to losses in the medium and long run considering both, the individual and the society. Review strategies for prevention and searching to adapt conditions of people in that situation, mainly targeting the younger age groups, may lead to better adaptability and improve quality of life.

Although this study was restricted to a particular municipality, it used a method that has been stimulated in epidemiological research worldwide. This is particularly relevant because it allows for multiple comparisons, both globally and between communities. While serving as the basis for future longitudinal analyses, it constitutes a unique opportunity given that the studies on burden of disease reflect a summary of the population\'s health[@B11], with special importance in the case of AIDS.

One limitation of this type of study is the fact that there is the possibility of underreporting of AIDS cases and deaths. Moreover, given that this is an ecological study, the interpretation of results should be limited to the group level, avoiding the extrapolation to the individual level.

In conclusion, studies on AIDS-related burden at a municipal level can be an important tool for health planning. In the municipality of Tubarao*,*the burden of AIDS was high when considering the global trend. The YLL mortality component accounted for more than 90% of the indicator, which should be considered carefully, because of the burden that it represents for the community. With regard to the YLD disability component, although it has indicated a lower burden than YLL, it should be taken into account in planning public health policies, given that the most affected age group was also the most productive one.
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